Amendments to the Claims 

A compiete set of the existing claims are set forth below, with the amended 
claims showing deletions (strikethroughs and insertions (underline). 

1 . (Original) A semiconductor device, comprising: 
a substrate; 

a dielectric layer formed over the substrate; 

a damascene interconnect structure defined in the dielectric layer; and 
a barrier layer deposited over the dielectric layer and within the damascene 

interconnect structure, the barrier layer within the damascene interconnect structure 

being tapered. 

2. (Currently amended) A- The semiconductor device as recited in claim 1 , 
wherein the barrier layer is tapered within the damascene interconnect structure so 
the barrier layer is thinner toward an edge of the damascene interconnect structure 
and thicker toward a bottom portion of the damascene interconnect structure. 

3. (Currently amended) A- The semiconductor device as recited in claim 1 , 
wherein the damascene interconnect structure is one of a via and a trench. 

4. (Currently amended) A -The semiconductor device as recited in claim 1 , 
further comprising: 

a copper layer formed over the barrier layer and filling the damascene 
interconnect structure; and 

a cap layer deposited over the copper layer and the barrier layer. 

5. (Currently amended) A -The semiconductor device as recited in claim 1 , 
wherein the barrier layer is made from at least one of Ta, W, Ru, Rh, Co, and Ni. 
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6. (Currently amended) A -The semiconductor device as recited in claim 1 , 
wherein the barrier layer is between 100 Angstroms to 500 Angstroms in thickness. 



7. (Currently amended) A -The semiconductor device as recited in claim 1 , 
wherein the barrier layer is between 200 Angstroms and 250 Angstroms in 
thickness.. 

8. (Currently amended) A -The semiconductor device as recited in claim 1 , 
wherein the dielectric layer is one of a silicon dioxide and a low-k dielectric. 

9. (Withdrawn) A method for making a semiconductor device, comprising: 
providing a substrate; 

forming a dielectric layer over the substrate; 

defining a damascene interconnect structure in the dielectric layer; and 
forming a barrier layer over the dielectric layer and within the damascene 

interconnect structure, the barrier layer being tapered within the damascene 

interconnect structure. 

10. (Withdrawn) A method for making a semiconductor device as recited in claim 
9, wherein defining the damascene interconnect structure includes defining one of a 
via and a trench. 

1 1 . (Withdrawn) A method for making a semiconductor device as recited in claim 
9, further comprising: 

depositing a metal layer over the dielectric layer and the damascene 
interconnect structure; 

planarizing the metal layer; and 

applying a cap layer over the planarized metal layer and the barrier layer. 
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12. (Withdrawn) A method for making a semiconductor device as recited in claim 
9, wherein forming a barrier layer over the dielectric layer and within the damascene 
interconnect structure includes, 

depositing a barrier layer over the dielectric layer and within the damascene 
interconnect structure; and 

plasma etching the barrier layer while applying a voltage to the substrate, the 
voltage being a negative potential. 

13. (Withdrawn) A method for making a semiconductor device as recited in claim 
9, wherein forming a barrier layer over the dielectric layer and within the damascene 
interconnect structure includes, 

depositing a barrier layer over the dielectric layer and within the damascene 
interconnect structure; and 

electrochemically etching the barrier layer while applying a voltage to the 
substrate, the voltage being a positive potential. 

14. (Withdrawn) A method for making a semiconductor device as recited in claim 
9, wherein forming the barrier layer includes applying a voltage to the substrate 
through a substrate holder during an etching operation. 

15. (Withdrawn) A method for making a semiconductor device as recited in claim 
9, wherein the method further includes forming the barrier layer using at least one of 
Ta, W, Ru, Rh, Co, and Ni. 

1 6. (Withdrawn-currently amended) The method A som i conductor dov i co as 
recited in claim 9, wherein the method further includes forming the barrier layer 
between 100 Angstroms to about 500 Angstroms in thickness. 

17. (Withdrawn) A method for making a semiconductor device as recited in claim 
9, further comprising: 
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depositing a copper seed layer over the dielectric layer and within the 
damascene interconnect structure; 

depositing a copper layer over the copper seed layer to fill the damascene 
interconnect structure; 

planarizing the copper layer; and 

applying a cap layer over the planarized copper layer and the barrier layer. 

18. (Withdrawn) A method for making a semiconductor device, comprising: 
providing a substrate; 

forming a dielectric layer over the substrate; 

defining one of a via and a trench in the dielectric layer; 

depositing a barrier layer over the dielectric layer and within the damascene 
interconnect structure; and 

etching the barrier layer while applying a voltage to the substrate, the etching 
generating a tapered barrier layer within the damascene interconnect structure. 

19. (Withdrawn) A method for making a semiconductor device as recited in claim 
18, wherein the etching is a plasma etching and the voltage applied is a negative 
potential. 

20. (Withdrawn) A method for making a semiconductor device as recited in claim 
18, wherein the etching is a chemical etching and the voltage applied is a positive 
potential. 

21 . (Original) A system with a damascene interconnect structure, comprising: 
a microprocessor including a damascene interconnect structure with a 

tapered barrier layer within the damascene interconnect structure; 
a bus coupled to the microprocessor; and 
a network interface coupled to the bus. 
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22. (Currently amended) A- The system with a damascene interconnect structure 
as recited in claim 21 , wherein the tapered barrier layer is tapered within the 
damascene interconnect structure so the barrier layer is thinner toward an edge of 
the damascene interconnect structure and thicker toward a bottom portion of the 
damascene interconnect structure tho taporod barr i or layor is g o n o ratod by 
app li cation of a vojtage to the damascene i nt e rconn e ct structur e dur i ng etch i ng of 
th e barrior . 

23. (Currently amended) A -The system with a damascene interconnect structure 
as recited in claim 212, wherein the damascene interconnect structure is one of a 
via and a trench the etch i ng i ncludos on e of a plasma etching and an 
ele ctroch e m i c a l e tching . 

24. (Currently amended) A- The system with a damascene interconnect structure 
as recited in claim 213, further comprising: 

a copper layer formed over the tapered barrier layer and filling the 
damascene interconnect structure; and 

a cap layer deposited over the copper layer and the tapered barrier layer. 
wh o roin a negat i ve pot e nt i a l is app li ed when th e p l asma etch i ng i s us e d and a 
posit i ve pot e ntial i s a pplied when tho olo ctrochomical e tch i ng is us o d. 
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